The ladybeetle, Stethorus punctillum Wiese (Coccinellidae: Coleoptera), is one of the common predators for the two-spotted spider mite, Tetranychus urticae (Koch.). When this predator was reared under different constant temperatures (15, 25 and 35°C), the duration of all stages decreased with increasing temperature. The optimum rearing temperature for this predator under laboratory conditions was found to be 25°C. When the predator feed on alternative food source we found that no oviposition was recorded on any alternative foods, therefore, no eggs were deposited. There were difference in adult S. punctillum longevity associated with different alternative food they feed, the longest period recorded was 12.70 days when the predator feed on a mixture of honey droplets, pollen grains and royal jelly. The shortest periods recorded was 3.75 days when the predator was starved or 3.90 days when feed on aphid.
INTRODUCTION
Several natural enemies of Tetranychus urticae were recorded all-over the world (Granham, 1985) . Most species of Order Coleoptera, Family Coccinellidae are predators of spider mites (Felland and Hull, 1996; Hoy and Smith, 1982 and McMurty et al., 1970) . The ladybeetles of genus Stethorus (Stethorus punctillum, S. gilvifrons, S. punctum picipes) were the most effective natural enemies of the phytophagous mite species Tetranychus piercei McGregor, Panonychus citri McGregor, Panonychus ulmi (koch) and Tetranychus urticae Koch (Lui and Lui, 1986; Lorenzato, 1987; Wen, 1988; Pasualini and Antropoli, 1994; Cakmak and Aksit, 2003; Gencer et al., 2005; James et al., 2001 and Perez et al., 2004) .
Stethorus punctillum Weise is one of the most active coccinellid predators against the two-spotted spider mite. Their larval and adult stages feeding on the different stages of the two-spotted spider mites.
The aim of the present work is to figure out the effects of different tested temperatures on some biological parameters of the predator, S. punctillum in order to mass rearing and release under greenhouse and open-field conditions.
MATERIALS AND METHODS

A-Experimental Materials Culture of the prey, Tetranychus urticae
Ten pots (10cm diameter) were sown with four cowpea seeds each at depth of 1cm. Pots were kept in the laboratory for 2 weeks before being infested artificially with T. urticae, which were collected from naturally infested castor oil plant leaves.
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Infested pots were transferred to wooden cage with nylon cloth on the top. After one week, the culture of mite was established and maintained as stock culture in the laboratory during the experiments.
Culture of the predator, Stethorus punctillum The stock culture of ladybeetle was started with adult that were collected from different plant leaves, especially the castor oil plant leaves, which were infested with the red spider mite, T. urticae. The predator S. punctillum was reared on potted bean plants infested with T. urticae, which was maintained in the rearing cages for 2-3 months (permanent culture) before testing the predator efficiency.
Experimental cell Plastic cells (4x3x3cm dimensions) with carton cover were used to carry out all experiments. A moistened cotton piece was placed inside each cell and disc of bean leaf was placed on the cotton during the experiment to maintain freshness of the leaf.
B-Methods and Techniques I-Duration of different stages of S. punctillum The duration was studied through out fifty newly deposited eggs and was followed-up till adult emergence.
1-Incubation period
Five pairs (females & males) of S. punctillum were randomly selected from the stock culture; each pair was placed on a leaf disc (2.5cm) infested with enough number of different mite stages, then kept in rearing cups. The cups were covered and incubated at each tested temperature (15, 25 and 35°C) . Deposited eggs were collected periodically (2 hours interval). Each newly deposited egg was carefully transferred separately in an experimental cell and incubated at the same tested temperature till hatch, the incubation period was recorded.
2-Larval stage
The newly hatched larvae were supplied daily with enough number of different stages of mite, incubated at the same temperature till moulting occurs. The duration of each larval instar was recorded.
3-Pupal stage
The pupated larvae resulted from previous step were incubated at the same tested temperature till adult emergence. The pupation period was recorded too.
4-Adult stage
Newly emerged adults resulted from previous step were kept on an infested leaf discs (10cm) in rearing cups (120ml) and incubated at the same tested temperature over night to confirm mating occurrence.
Each adult was placed separately in an experimental cell and checked daily till death for males and egg laying for females. Preoviposition, oviposition and postoviposition periods were recorded. The number of eggs laid per female was recorded daily. The whole experiment was replicated five times.
Alternative food sources
In case of the lack of natural food supply (T. urticae), we try to fined out some alternative food sources.
Four groups of predators adult were used to study some biological aspects as a result of feeding on different food under the laboratory conditions. Each group contained fifteen newly emerged predators adult; each predator was placed in an experimental cell, supplied with a moistened piece of cotton to give a suitable humidity and one of the following alternative food kinds: 1-No food (starvation).
2-Honey droplets.
3-Whitefly (egg only). 4-Duranta aphids (Aphis durantii).
5-Pollen grains + honey droplets + royal jelly.
Biological study of Stethorus punctillum under different constant temperatures
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The experimental cells were incubated under the tested temperatures. Lifespan and activity, were recorded till the death of the predator adults. The whole experiment was replicated five times at each food source. Statistical analysis: Data were subjected to analysis of variance (ANOVA) using "SPSS" computer statistical program. Mean values were compared using Duncan's Multiple Range teas.
RESULTS
I-Duration of different stages of Stethorus punctillum
Data in Table ( 1) clarify that the incubation period for eggs, the duration of the four larval instars and pupal stage as well were significantly affected (P>0.01) with tested temperatures, whereas it was decreased with increasing the temperatures (15, 25 and 35ºC); being statistically different between each other ( Table 1) .
The mean duration of the total immature stages of S. punctillum was 34.1, 13.3 and 10.6 days, respectively, at 15, 25 and 30°C. Being statistically differ of each other (P>0.01) ( Table 1) .
It can be concluded that the tested temperatures were affected negatively the duration of egg, larval and pupal stages (Table 1) . Means in a raw followed with the same letter(s) are not significantly different at 5% level of probability. **= Highly significant Numbers between brackets = duration in days
As for the adult stage, data in Table ( 2) showed that, the mean longevity of male and female was negatively affected with increasing the temperatures. Being statistically different within each case (P>0.01).
The same figure was observed for the oviposition periods; where as these periods were negatively affected with increasing temperature too.
The total number of eggs lied per female during its life span was 195.22±26.35, 174.29±21.58 and 118.64±11.70 eggs, respectively at the same tested temperatures. Statistical analysis indicated that there was a significant difference between those reared at 15 and 35ºC; while those reared at 25ºC had insignificant differences with other both tested temperatures (P>0.05 and P<0.01) ( Table 2 ).
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The total number of eggs laid per female per day was 2.68±0.14, 3.59±0.20 and 4.51±0.27 eggs, respectively, at 15, 25 and 35ºC; being statistically different between each other (P>0.01) ( Table 2) . 18.349** Means in a raw followed with the same letter (s) are not significantly different at 5% level of probability. **= Highly significant *= Significant
Alternative food sources
The obtained results (Table 3) show that, no oviposition was recorded on any alternative food resources, therefore, no eggs were deposited. There were difference in adult S. punctillum longevity associated with different alternative food they feed, the longest period was recorded (12.70±0.76 days) when the predator feed on a mixture of honey droplets + pollen grains + royal jelly; being statistically different with other alternative food (P<0.01). The shortest period recorded when the predator was starved (3.75±0.57 days) or feed on aphid (3.90±0.28 days), respectively. When the predator feed on honey droplets or feed on whitefly eggs the recorded longevity was 5.20±0.33 and 4.55±0.34 days, respectively, being insignificantly different among each other (P>0.05) ( Table 3) .
From the forementioned results, it could be concluded that S. punctillum is specific predator and could not be reproduce when feed on any alternative food resources other than the two-spotted spider mite. Means in a column followed with the same letter (s) are not significantly different at 5% probability. **= Highly significant
DISCUSSION
In our study, in general, it was found that the duration of all stages of Stethorus punctillum decreased with increasing temperature; while on the contrary, the temperature positively affected the female fecundity and feeding capacity, which increased with increased temperature. Thus, 25ºC was the optimum temperature for the predator development. The obtained results were agree with the results obtained by Iskander et al. (1994) and Shoeib (2001) for S. punctillum. Also, these results were matched with Ahmed and Ahmed (1989) for S. gilvifrons, on Tetranychus turkestani; Inam-Ullah (2000) for S. vegans and Naher and Haque (2005) for S. punctillum. But, it was shorter than those reported by Shen et al. (1999) for S. punctillum; Mridul and Badal (2002) for S. gilvifrons and Kasap and Aktug (2003) for S. punctillum.
Alternative food sources
Most coccinellids are predaceous on insect in the suborder Homoptera, but species in the genus Stethorus feed almost exclusively on spider mite. When primary prey is scare Stethorus are reported to eat other food source such as aphids, white flies, honeydew, pollen grains, nectar and sweet sap or may even elicit a cannibalistic behaviour. While some species of Stethorus feed on range of tetranychid species, other is more specialists, such as S. punctillum. S. gilvifrons do not readily feed or oviposit if they reared on some mite species.
Our given results indicated that there was no oviposition recorded for S. punctillum when fed on any tested alternative foods. That could be referred to that this predator is specific predator on Tetranychus urticae. This obtained result was contradicting with Inam-Ullah (2000) for S. vegans, where female predator laid their eggs when reared on water+pollen grains. Also, these results were in accordance with Hoy and Smith (1982) for S. nigripes; Helle and Sabelis (1985) for S. punctillum and S. fuerschi; Gu et al. (1996) and Shoeib (2001) for S. punctillum.
It was noticed that, the adult female longevity was longer when provision with alternative foods such as honey, aphids, whitefly-eggs and mixture of Honey+pollen+royal jelly, compared with the starved females (control). Where the latter mixture make the adult longevity longer than the other alternatives; since no significant difference was recorded between the rest of the tested alternative foods.
